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Fig. 1 Sketch of the simply-supported bridge
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Fig. 3 The wavelet packet component and its frequency spectrum (first 4 components)
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Fig.7 Continuous bridge test model and the experimental installation
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On the Damage Localization of Beam Structure
Based on Wavelet Packet Transform

LIU Xijun, SHANG Kai-ran, ZHANG Su-xia, SUN Liang, SHI Rui-zhi

(School of Mechanical Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Aiming at beam structures and based on wavelet packet transform., a new damage
localization method is proposed in this paper. This method uses WPT to decompose structure
responding signal into different modes, and introduces curvature algorithm to define new WP-energy
index, which is more sensitive to damage position. According to engineering practice, the proposed
damage indexes corresponding to structure regions were constructed. Then, based on D-S evidence
theory, data fusion of obtained each order damage indexes was proceeded, so that the damage
detection results were optimized. This newly proposed method was verified through numerical
simulation and experiment. Results show that this method can efficiently identify structure damage
and is applicable in engineering practice.

Keywords: wavelet packet transform (WPT); damage localization; D-S evidence theory; experiment



